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ir/r-LTiaATiOM  op 


PUI^POSE 

A  proponed  clevon  v.'cd"e  deslcn  requlrco  the  use  of  bonded 
macnoalum-thoriun  alloy.  Prevlouo  experience  has  shown 
this  alloy  to  bo  difficult  to  bond  and  to  be  subject  to 
severe  corrosion. 

Tlio  Dow  //17  treatnent  applied  to  lCC-31  Tna^nesluin-thorlum  alloy* 
pi’otccto  the  surface  of  the  alloy  a,';:alnot  cor-^oslon  and  at  the 
sane  ti/.c  offers  a  potentially  good  surface  for  adhesive  bond¬ 
ing,.  Therefore,  the  pui'poso  of  this  test  request  vms  to  obtain 
information  applicable  to  the  adhesive  bonding  of  Dow  #17  treated 
HK-31  magncsiam-thorlum  alloy. 


su:;::ary 


Lap  she: 
voltage 
coating 
through 
test  ter 
was  the 
between 
VIII). 


ar  failure  in  the  Dow  #17  treated  specimens  with  end  point 
above  70  volts  was  the  result  of  failure  in  the  Dow  #17 
itself  at  roon  teoperaturo  and  below  (see  Tables  II 
VIII).  The  coating  seemed  to  peel  apart  in  layers.  At 
iporatureo  above  room  temperature,  the  lap  shear  failure 
result  of  either  failure  in  the  adhesive  or  failure 
the  adhesive  and  the  Dov/  #17  <'oatlng  (see  Tables  V  through 


Aging  specimens  at  room  temperature  prior  to  priming  and  bonding 
slightly  improved  the  bond  strengths  of  specimens  given  the 
"standard"  (70-75  volts  end-point)  Dow  #17  treatment  (see  Table 
V  and  Figure  l),  v/hlle  aging  at  elevated  temperatures  produced  a 
definite  improvement  (see  Table  VI), 

Specimens  which  wore  given  standard  Dow  #17  treatment,  primed 
and  then  aged  prior  to  bonding,  showed  no  significant  change  in 
bond  strengths  (see  Table  VII  and  Figure  2). 

Spot  cleaning  with  M.E.K.  (methyl  ethyl  ketone)  prior  to  priming 
and  bonding  had  no  effect  on  the  bond  strengths  of  "standard" 
treated  Dow  #17  specimens  (see  Table  VIII),  nor  did  spot  clean¬ 
ing  with  M.E.K,  followed  by  vapor  degrease  (see  Table  VIII). 

*  Nominal  composition  limits  of  HK31: 

2,5  to  4,0%  Thorium 
0.45  to  1,0  %  Zirconium 
0,15%  Max,  Manganese 

Remainder  Magnesium 
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Specimens  given  the  "standard”  Dow  #17  treatment  and  bonded 
without  the  application  of  primer  produced  lower  bond  strengths 
in  all  instances  than  was  the  case  when  the  primer  was  applied 
(see  Tables  II  through  VII), 

When  magneslum-thorlxun  specimens  were  given  the  "light"  Dow  #17 
treatment  (50-55,  60-65  volts  end-point)  subsequent  bond  strengths 
were  superior  at  all  test  temperatures  to  those  produced  by 
either  the  "standard"  or  the  "heavy"  treatment  (see  Table  IX), 
When  this  treatment  was  employed  lap  shear  failure  was  the 
result  of  either  failure  in  the  eulheslve  or  failure  between  the 
adhesive  and  Dow  #17  coating.  No  failure  in  the  coating 
Itself  was  experienced,  (see  Table  IX). 

Bond  strengths  of  specimens  given  the  "light”  Dow  #17  treatment 
were  not  affected  by  fluid  exposure  test  per  Para.  4.2.4,  MIL-A- 
8431  (see  Table  XII).  Hie  surface  of  the  alloy  Itself  was 
only  slightly  corroded  after  30-day  exposure  to  salt  spray  (see 
Table  XII ).  * 

Analysis  by  X-ray  Diffraction  showed  the  composition  of  the 
"heavy"  Dow  #17  coating  to  be  entirely  chromium  sesquloxlde 
(CrpOo)  while  the  composition  of  the  "light"  and  "standard" 
coat  IS  a  mixture  of  hydrated  and  anhydrous  oxides  of  chromium, 
none  of  these  being  chromium  sesquloxlde  (see  Table  XVI). 

Ihus  It  was  shown  that  the  composition  of  the  Dow  #17  changes  as 
Increased  voltage  Is  applied. 

From  the  data  obtained.  It  la  concluded  that  a  satisfactory  sur¬ 
face  for  bonding  with  AF-31  Is  produced  when  HK-31  magnesium- 
thorium  alloy  Is  g:’',*on  the  "li^t"  (60-65  volts  end-point)  Dow  #17 
treatment  and  primed  with  £0-1459  prior  to  bonding.  Higher  end 
point  voltages  do  not  produce  a  satisfactory  bonding  surface 
whether  or  not  the  primer  Is  applied. 
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INVESTIGATION  OF 

OBJECT 

To  evaluate  the  Dow  #17  Anodize  process  as  a  bonding  surface 
preparation  for  HK-31  magnesium- thorliom  alloy  using  the  AF-31 
adhesive  system. 

MATERIALS  SOURCE 

AF-31  dry  film  adhesive  Minnesota  Mining  &  Mfg.  Co, 

St.  Paul«  Minn. 

EC-1459  primer  "  " 

0.063  HK-31  magneslum-thorlxim  Dow  Chemical  Co.« 

alloy  Midland,  Mich. 

PROCEDURE 

I.  Preparation  of  Specimens  -  General 

A*  Remove  all  dyes  and  other  foreign  materials  by  wiping 
with  methyl  ethyl. ketone. 

B.  Vapor  degrease  In  stabilized  trlchlorethylene  for  10 
minutes. 

C.  Apply  Dow  #17  treatment  -  The  Dow  #17  Anodize  Process 
consists  of  electrolytic  treatment  In  an  aqueous-acldlc- 
electrolyte  containing  a  combination  of  phosphate, 
fluoride  and  chromate  Ions.  The  "standeurd"  Dow  #17 
treatment  Is  applied  as  follows:* 

1.  Immerse  In  17^  chromic  acid  for  3  minutes  at  190^F. 

2.  Rinse  In  cold  running  water. 

3.  Immerse  In  the  following  solution  at  l60^  -  IdO^F: 

40  oz.  ammonlvun  acid  fluoride 
133  oz.  sodium  dlchromate 
11.3  oz.  phosphoric  acid 
water  to  make  1  gallon  - 

4.  Apply  a  direct  ciirrent  of  10  amps/sq.ft,  to  an 
end  point  voltage  of  70-73  volts.  In  this  process 
the  part  being  treated  acts  as  the  anode  while  the 
treatment  tank  Is  the  cathode. 

3*  Spray  rinse  and  dry. 

*Appllcatlon  performed  by  Ihe  Anadlte  Co.,  Hurst,  Texas. 
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II.  Priming  and  Bonding 

A.  Priming 

1,  Apply  one  brush  coat  of  EC-1459  primer  to  the 
surfaces  to  be  bonded. 

2.  Allow  the  primer  to  air  dry  two  hours  at  room 
temperature . 

B.  Bonding 

1.  Apply  one  thickness  of  dry  film  adhesive  (AP-31) 
to  the  primed  surface  of  one  skin. 

2.  Assemble  with  a  second  primed  skin  to  form  a 
0.5  Inch  overlap. 

3.  Assemble  on  a  suitable  bonding  pad. 

4.  Place  a  1/16”  thickness  of  curable  rubber  over 
the  area  to  be  bonded. 

5.  Place  the  assembly  In  a  bonding  press  at  room 
temperature  and  apply  a  uniformly  distributed 
pressure  of  150  psl  over  the  contact  area.  Raise 
the  temperature  to  350  4-  10®P  In  35  £  5  minutes 
and  maintain  at  .350®?  for  one  hour.  “ 

III.  Testing  -  Lap  Shear 

A.  Cut  the  bonded  panel  Into  1”  wide  Individual  lap 

shear  specimens  forming  a  0.5”  x  1.0”  bond  area. 

B.  Test  In  tensile  shear  per  mil-A-8431  under  one  or  more 

of  the  following  test  temperature  conuitions. 

1.  -67®?  after  10  minutes  at  -67°P. 

2.  Room  temperature. 

3.  260®P  after  10  minutes  at  260®?. 

4.  450op  after  30  minutes  at  450®?. 

IV.  Determination  of  the  effects  of  variations  In  processing 
and  alterations  In  prebonding  environmental  conditions  on 
the  lap  shear  strengths  of  "standard”  Dow  #17  treated 
magnesium- thorium  panels. 
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A.  Determination  of  the  effect  of  the  omission  of  primer 
on  the  lap  shear  strengths  of  "standard”  Dow  #17  treated 
magnesium- thorium  panels. 
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IV.  Continued 

1.  Treat  as  outlined  In 

2.  Bond  as  outlined  In  li  except  that  "A"  Is 
omitted. 

3.  Teat  according  to  III  at  450®P  after  30  minutes 
'at  450°P. 

B.  Determination  of  the  effect  of  room  temperature 
aging  prior  to  bonding  of  "standard"  Dow  #17  treat¬ 
ment  on  the  lap  shear  strengths  of  specimens  which 
have  not  been  primed. 

1.  Dow  #17  treat  as  outlined  In  I. 

2.  Age  Dow  #17  treated  panels  at  room  temperature 
for  6,  48  and  96  hours. 

3.  Bond  according  to  II  except  that  "A"  Is  omitted. 

4.  Test  according  to  III  at  -67®P>  room  temperature 
and  2600? . 

C.  Determination  of  the  effect  of  room  temperature  aging 
prior  to  priming  and  bonding  on  the  lap  shear 
strengths  of  "standard"  Dow  #17  treated  specimens. 

1.  Dow  #17  treat  according  to  I, 

2.  Age  Dow  #17  treated  panels  at  room  temperature 
for  6,  48  and  96  hours. 

3.  Prime  and  bond  according  to  II. 

4.  Test  according  to  III  at  -670P,  room  temperature, 
and  2600P, 

D.  I^termlnatlon  of  the  effect  of  elevated  temperature 
aging  (5000p  for  10  hours)  prior  to  bonding  of 
"standard"  Dow  #17  treatment  on  lap  shear  strengths 
of  specimens  which  have  not  been  primed. 

1.  Treat  as  outlined  In  I. 

2.  Age  Dow  #17  treated  panels  at  500op  for  10  hours. 

3.  Bond  according  to  II  except  that  "A"  Is  omitted. 

4.  Test  according  to  III  at  room  temperature  and  at 
260Op  after  30  minutes  at  260op. 

E.  Determination  of  the  effect  of  elevated  temperature 
aging  (500®P  for  10  hours)  prior  to  priming  and 
bonding  on  the  lap  shear  strength  of  "standard"  Dow 
#17  treated  panels. 

1.  Dow  #17  treat  according  to  I. 

2.  Age  Dow  #17  treated  panels  at  500®P  for  10  hours. 

3.  Prime  and  bond  according  to  II. 

4.  Test  according  to  III  at  room  temperatwe  and  26o°P. 
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P.  Determination  of  the  effect  of  room  temperature 
aging  prior  to  bonding  on  the  lap  shear  strength., 
of  primed  "standard"  Dow#17  treated  magnesium- thorium 
specimens. 

1.  Dow  #17  treat  according  to  I. 

2.  Prime  Dow  #17  treated  panels  according  to  IIA. 

3.  Age  at  room  temperature  for  6,  72  and  144  hours. 

4.  Bond  according  to  IIB. 

5.  Test  according  to  III  at  -6Y°P  and  260°?. 


0.  Determination  of  the  effect  of  spot  cleaning  with  methyl 
ethyl  ketone  on  the  lap  shear  strength  of  "standard" 

Dow  #17  treated  magnesium- thorium  panels. 

1.  Dow  #17  treat  according  to  I. 

2.  Wipe  surfaces  of  Dow  #17  treated  panels  with 
methyl  ethyl  ketone  and  allow  to  air  dry. 

3.  Prime  and  bond  according  to  II. 

4.  Teat  according  to  III  at  -67®P  and  260®?. 

H.  Determination  of  the  effect  of  spbt  cleaning  with 
methyl  ethyl  ketone  followed  by  vapor  degrease  on  the 
lap  shear  strengths  of  "standard"  Dow  #17  treated 
magnesium-thorium  panels. 

1.  Dow  #17  treat  according  to  I, 

2.  Wipe  surfaces  of  Dow  #17  treated  panels  with 
methyl  ethyl  ketone. 

3.  Vapor  degrease  with  stabilized  trichloroethylene 
for  10  minutes. 

4.  Prime  and  bond  according  to  II. 

5.  Test  according  to  III  at  -67®P  and  260op, 

I.  Determination  of  the  effect  of  variations  In  end-point 
voltage  In  the  Dow  #17  treatment  on  the  lap  shear 
strengths  of  magnesium-thorium  panels. 

1.  Treat  according  to  I  except  that  In  C-3  end-point 
voltages  of  50-55#  6O-65,  and  80-85  volts  were 
used  Instead  of  the  standcurd  70-75  volts. 

2.  Prime  and  bond  according  to  II. 

3.  Test  according  to  III  at  -670P#  room  temperature 
and  260OF. 
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V.  Special  Testing  On  Light  Dow  #17  {60-65  volts)  Treated 
Magnesium-Thorium  Panels 

A,  Determination  of  the  effect  of  elevated  temperature 
aging  on  the  lap  shear  strength  of  ''light''  Dow  #17 
(bO-65  volts  end-point)  treated  AP-31  bonded  magnesium- 
thorium  panels  (primer  omitted). 

1.  Treat  according  to  I  except  that  6O-65  volts 
Is  used  as  the  end  point  voltage  In  C-3* 

2.  Bond  according  to  II  except  that  A  is  omitted, 

3.  Test  according  to  III  except  that  the  specimens 
were  aged  at  the  test  temperature  for  100  hours. 

Test  at  26OOP  and  350°?. 

B.  Determination  of  the  effect  of  elevated  temperature 
aging  on  the  lap  shear  strength  of  "light"  Dow  #17 
(60-65  volts  end-point)  treated,  AJ'-31  bonded  magnesium- 
thorium  panels  (specimens  primed  prior  to  bonding), 

1.  Dow  #17  treat  according  to  I  except  that  6O-65  volts 
Is  used  as  the  end-point  voltage  In  C-3. 

2.  Prime  and  bond  according  to  II. 

3.  Test  according  to  III  except  age  at  test  temperature 
Is  for  100  hours.  Test  at  260°?  and  350°?. 

C.  Deteivnlnatlon  of  the  effect  of  exposure  to  various 
fluids  on  the  lap  shear  strengths  of  "light"  Dow  #17 
treated  (6O-65  volts  end-point)  magnesium- thorium 
panels  which  were  primed  prior  to  bonding, 

1,  Dow  #17  treat  according  to  I  except  that  6O-65 
volts  Is  used  as  the  end-point  voltage  in  C-3. 

2,  Prime  and  bond  according  to  II. 

3,  Teat  per  Para.  ^».2.4  HIL-A-8431. 

D,  Determination  of  the  effect  of  exposure  to  tap  water 
on  the  lap  shear  strength  of  "light"  Dow  #17  treated 
(60-65  volts  end-point)  nagneslum-thorlum  panels  which 
were  not  primed  prior  to  bonding. 

1.  Dow  #17  treat  according  to  I  except  that  the 
end-point  voltage  In  C-3  is  6O-65  volts. 

2.  Bond  according  to  II  except  that  A  Is  omitted. 

3.  Test  per  Para.  4.2.4  MIL-A-8431  In  tap  water  only. 
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E.  Determination  of  the  normal  temperature  fatigue 
strength  of  bonded  "light"  Dow  #17  treated  (60-65  volts 
end -point)  magnesium-thorium  lap  shear  specimens. 

1.  Dow  #17  treat  according  to  I  except  that  the  end-point 
voltage  la  60-65  volts  In  C-3. 

2.  Prime  according  to  II-A. 

3.  Bond  according  to  IIB  except  that  a  3/8"  overlap 
la  formed  in  B-5. 

4.  Test  per  para.  4. 3. 4. 4  MIL-A-8431. 

F.  Determination  of  the  effect  of  elevated  temperature 
aging  prior  to  priming  and  bonding  on  the  lap  shear 
strength  of  "light"  Dow  #17  treated  (6O-65  volts  end-point) 
magnesium- thorium  specimens. 

1.  Dow  #17  treat  according  to  I  except  that  the  end-point 
voltage  Is  60-65  volts  In  C-3. 

2.  Age  at  5000P  for  10  hours. 

3.  Prime  and  bond  according  to  II. 

4.  Test  according  to  III  at  -67OP,  R.T.  and  260®P. 

VI,  Special  Testing  on  "Heavy"  Dow  #17  Treated  (90-95  Volt 
End-Point)  Magnesium-Thorium  Panels 

A.  Determination  of  the  effect  of  elevated  temperature  aging 
prior  to  priming  and  bonding  on  the  lap  shear  strength 
of  "heavy"  Dow  #17  treated  (90-95  volt  end-point) 
magnesium-thorium  specimens. 

1.  Dow  #17  treat  according  to  I  except  that  the  end-point 
voltage  Is  90-95  volts  In  C-3. 

2.  Age  at  500®?  for  10  hours. 

3.  Prime  and  bond  according  to  II. 

4.  Test  according  to  III  at  room  temperature. 

VII.  X-Ray  Diffraction  Studies  on  Dow  #17  Coatings 

A.  Apply  Dow  #17  treatment  according  to  I,  using  end-point 
voltage  of  60-65  volts,  70-75  volts  and  90-95  volts  In 
C-3. 

B.  Scrape  coating  from  treated  panels. 

C.  Place  scrapings  In  X-ray  diffraction  powder  camera  * 
(Norelco  X-Ray  Diffraction  Powder  Camera  Model  No.  12045). 

D.  Make  diffraction  pattern  using  a  three-hour  exposure  to 
copper  radiation. 

E.  Interpret  pattern  by  comparison  with  A.S.T.M.  Standard 
Patterns  of  Chemical  Compounds. 
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RESULTS 


A  suiiiinary  of  the  test  results  is  given  In  Table  I  and  is 
illustrated  in  Figures  1  through  3.  T)ia  results  are  given  in 
detail  in  Tables  II  through  XVI.  (See  Table  Index  on  Page  1). 

DISCUSSION 
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The  Dow  treatment  applied  to  magnesium-thorium  gives  pro¬ 
tection  against  corrosion  and  at  the  same  time  offers  a  potentially 
ood  surface  for  adhesive  bonding.  Before  the  Dow  #17  treated 
I.  igneslum-thorium  could  bo  utilized  to  maximum  benefit  in  pro¬ 
duction  it  was  necessary  to  make  a  study  of  its  basic  properties 
as  a  bonding-surface  preparation.  This  study  was  designed  to 
provide  information  as  to  the  relationship  between  the  method 
of  application  of  the  Dow  #17  coating,  its  effectiveness  as  a 
bonding  surface  and  processing  variables  which  may  be  encountered 
during  production  bonding  of  Dow  #17  coateu  HK-31  alloy. 

Dow  #17  treating  HK-31  magnesium-thorium  alloy  results  in  the 
formation  of  a  surface  coating  on  the  alloy  which  acts  as  an 
electrical  Insulator.  In  order  to  sustain  the  coating  formation, 
a  current  density  of  approximately  ten  amperes  per  square  foot 
of  surface  area  must  be  maintained.  As  the  thickness  of  the 
coating  Increases  the  electrical  resistance  also  increases  and, 
therefore,  progressively  higher  voltage  must  be  applied  to  main¬ 
tain  the  required  current  density.  The  voltage  at  which  the 
treatment  is  stopped  is  known  as  the  "end-point"  voltage. 

A  study  of  the  nature  of  the  Dow  #17  coating  was  made  which  pro¬ 
vided  Information  as  to  the  relationship  between  the  chemical  and 
physical  properties  of  the  coating  and  Its  effectiveness  as  a 
bonding  surface  for  magnesium- thorium.  Specimens  given  the 
"standard"  Dow  #17  treatment  (70-75  volts  end-point}  were  tested 
in  lap  shear  strength  at  various  temperatures  after  being  primed 
with  EC-1459  and  bonded  with  AF-31.  Additional  specimens  given 
the  "standard"  treatment  were  subjected  to  certain  conditions 
before  bonding  and  testing  such  as  room  temperatvire  aging  both 
before  and  after  application  of  EC-1459  primer  and  elevated 
temperature  aging  prior  to  application  of  primer.  Thus  the 
effect  of  these  factors  on  the  lap  shear  strength  was  detemlned. 
Also  the  treated  specimens  were  cleaned  with  certain  solvents 
prior  to  priming,  bonding  and  testing  in  order  to  determine  the 
effect  of  such  cleaning  on  the  lap  shear  strength. 

Among  the  variations  in  processing  investigated  In  this  test  was 
the  end-point  voltage  during  the  application  of  the  Dow  #17 
treatment.  The  end-point  voltage  which  shov/ed  the  most  promise 
was  60-65  volts.  Specimens  given  this  treatment  primed  with 
EC-1459  and  bonded  with  AF-31  v/ero  tested  in  lap  shear  strength 
at  various  temperatures.  V/hen  the  test  originator  was  Informed 

of  the  highly  satisfactory  results  obtained  using  this  end-point 
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voltage^  li;  was  requested  that  the  remainder  of  uie  tesi;  be 
used  for  further  study  of  this  process  ("light"  Dow  #17  Coating). 
Therefore,  additional  specimens  treated  In  this  manner  were  given 
more  extensive  testing  such  as  normal  temperature  fatigue  and 
fluid  exposure.  Thus  a  rather  comprehensive  evaluation  was 
made  of  this  "light"  Dow  #17  treatment  as  a  bonding  surface  pre¬ 
paration  for  HK-31  magnesium- thorium  alloy. 

As  part  of  the  study  of  the  Dow  #17  treatment  an  analysis  by 
x-ray  diffraction  was  made  of  "light"  "standard",  and  "heavy" 

Dow  #17  coatings. 

It  was  found  In  the  course  of  this  test  that  lap  shear  failure 
in  bonded  "standard"  and  "heavy"  Dow  #17  treated  HK-31  Is  caused 
by  failure  In  the  coating  Itself,  failure  In  the  adhesive,  or 
failure  between  the  adhesive  and  the  coating,  while  lap  shear 
failure  In  bonded  "light"  Dow  #17  treated  specimens  was  due  to 
failure  either  In  the  adhesive  or  between  the  adhesive  and  the 
coating.  There  was  no  failure  In  the  coating  Itself. 

The  "light"  Dow  #17  treatment  produced  bond  strengths  superior 
to  those  produced  by  either  the  "standard"  or  "heavy"  treatment, 
although  aging  at  room  temperature  produced  a  slight  Improvement 
of  lap  shear  strengths  of  specimens  given  the  "standard"  treat¬ 
ment  and  aging  at  elevated  temperatures  results  in  a  significant 
improvement  in  lap  shear  strength. 

Also,  the  bond  strengths  produced  by the  "light"  treatment  are 
resistant  to  weakening  by  exposure  to  fluids  per  Para.  4.2.4 
MIL-A-8431.  Significantly,  thirty-day  exposure  to  salt  spray 
caused  only  slight  corrosion  on  the  surface  of  the  "light"  Dow 
#17  treated  magnesium- thorium  alloy.  Fluid  exposure  tests  were 
not  performed  on  bonded  magnesivim- thorium  specimens  given  the 
"standard"  nor  the  "heavy"  Dow  #17  treatment. 

Results  of  the  x-ray  diffraction  determination  showed  the  composition 
of  the  "heavy"  Dow  #17  coatings  to  be  entirely  chromium  sesquloxide 
(CrpOo)  while  the  "light"  and  "standard"  coats  are  composed  of 
mixtures  of  hydrated  and  anhydrous  lower  oxides  of  chromium  with 
no  chromium*  sesquloxide  present.  Thus  the  lower  oxides  of  chromium 
found  in  the  "light"  Dow  #17  coating  produce  a  good  bonding 
surface  for  magnesium-thorium  alloy  while  the  chromium  sesquloxide 
(CxToOo)  found  in  the  "heavy"  coating  produces  a  poor  bonding 
surface.  It  has  also  been  shown  that  it  is  possible  to  change  the 
composition  of  the  Dow  #17  coating  by  varying  the  end-point  voltage 
during  its  application. 
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CONCLUSION 

1,  The  "light"  (60-65  volts  end-point)  Dow  #17  anodize  process 
produces  a  satlsfactoz^y  surface  for  adhesive  bonding  with 
AF-31  adhesive  when  the  treated  surface  Is  coated  with 
EC-1459  primer  prior  to  bonding. 

2.  Ihe  "standard"  (70-75  volts  end-point)  and  heavy  (8O-85  volts 
end-point)  Dow  #17  anodize  process  do  not  produce  a  satisfactory 
surface  for  adhesive  bonding  with  AF-31  adhesive  whether 

the  treated  surface  Is  or  Is  not  coated  with  EC-1439  primer. 
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TABLli  NO.  II 

LAP  SHEAR  STRENGTH  OF  STANDAIN)  DON  //IT  TREATED  MAGMESIUM-THORIUM 
ALLOY  -  PRIMED  V/ITH  EC-1  ^459  AND  BONDED  WI'PH  AF-31  ADHESIVE 


Specimen  No. 

Test 

Temp. 

Op 

Bond 

Area 

In2 

Load  t( 

Pounds 

D  Failure 

PSI 

Cohesive 

Failure 

Glueline 

Dhlckness 

Mils 

1 

-67 

.503 

495 

9S4 

1 

0* 

No  data 

2 

-67 

.490 

353 

713 

0* 

3 

-67 

3]0 

618 

0* 

4 

-67 

.495 

400 

80G 

0* 

Average 

781 

5 

R.T. 

.510 

57  0 

1193 

0* 

6 

R.T. 

.491 

605 

1230 

0* 

7 

R.T. 

.512 

630 

1230 

0* 

Average 

1218 

8 

260 

.437 

725 

1439 

10** 

9 

260 

.  437 

790 

1622 

10** 

10 

260 

.L'  l  0 

630 

1333 

10** 

Average 

1321 

11 

450 

.540 

395 

732 

5** 

12 

450 

312 

580 

5** 

13 

450 

.534 

260 

487 

5** 

14 

450 

.538 

297 

552 

5** 

15 

450 

.539 

303  • 

562 

5** 

16 

450 

.  525, 

180 

341 

5#* 

17 

450 

.5a  a 

250 

469 

18 

450 

.  53< 

157 

293 

19 

450 

.  53'-’ 

300 

558 

20 

450 

.  52/ 

323 

613 

5** 

Average 

519 

Bonding  Conditions: 
Temp.  (°P)  350 

Material 
Type  Mat 
Adhesive 
Roll 

Bonded: 

erlal 

Time  (Hrs)" 

1 

^-31 _ 

Pressure  (] 

^Failure  In 
**Fallure  in 

)si)'  i-;0 

37 

Dow  ,/17  Coating 
Adhesive 

Lot 

_ 
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TABLii  NO.  Ill 

LAP  SHEAR  STRENGTH  OF  STANDARD  DOW  #17  TREATED  MAGNESIUM- THORIUM 
ALLOY  BONDED  VJITH  AF-31  ADHESIVE  (PRIMER  OMITTED) 


Specimen  No 


Bonding  Conditions: 

Temp.  (°F)  350 _ 

Time  (Hrs)  i 
Pressure  (psl) 1S0~~ 

^Failure  in  Adhesive 


Material  Bonded: 

Type  Material _ 

Adhesive  ap-RI 

Roll _  37 

Lot  10 
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TABLli  NO,  IV 

EFFECT  ON  LAP  SHEAR  STRENGTH  OF  AGING  STANDARD  DOW  #17  TREATED 
MAGNESIUM-THORIUM  ALLOY  AT  ROOM  TEMPERATURE  PRIOR  TO  BONDING  WITH 

AF-31  ADHESIVE  (NO  PRIME) 


Specimen  No 


9 

10 

Average 

11 

12 

14 

15 

16 

17 

18 

19 

20 

Average 


gea  0  nri 
at  R.T. 
prior  to 
bonding 

-67 

-67 

-67 

-67 

-67 

-67 

-67 

-67 

-67 

-67 


R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

a.T. 

R.T. 


.513 

.506 

.499 

.493 

.489 

.523 

.501 


.469 

.472 

:i;?2 

.462 

.481 

.475 

.476 

.477 

.463 


Load  to  Failure  % 

I  Cohesive 

Pounds  PSI  Failure 


1126 

966 

968 

1139 

913 

1102 

973 

920 

872 

1104 

1016 


No  data 


Bonding  Conditional 
Temp.  (°F} 

Time  (Hrs)  i 
Pressure  (psl J  m 


Material  Bondedt 

Type  Material _ 

Adhesive AF-31 


♦Failure  in  Dow  #17  Coating 
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Specimen  No. 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Average 


.509 

.501 

.489 

.484 

.520 

.505 

.506 


.508 


Load  to  Failure 


Pounds 


640 

620 

635 

605 

675 

5^5 

630 

685 

580 

680 


Cohesive 

Failure 


No  data 


t  a 


Bonding  Conditions!  Material  Bonded: 

Temp.  (Op)  350 _  Type  Material 

Time  (Mrs)  1  Adhesive  AP-jl 

Pressure  (psl)  i30  Roll  37 

„ „  _  . .  Lot  19 

**  Failure  between  Adhesive  and  Dow  #17  Coating 


uTiLin  ssrosT  shiet 


0«partm«nl  S 
PWP  I072>l-S4 
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TABLE  NO.  IV  -  Continued 


Specimen  No 


5 

6 

7 

8 

Average 


ge 
hrs.  at 
R.T.  prlo 
zo  bonding 
-67 
-67 
-67 
-67 
-67 
-67 
-67 
-67 


R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 


15 

16 

17 

Average 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 

Average 


Bonding  Conditions t 

Temp .  (Op )_35£i _ 

Time  (Hrs)  i _ 

Pressure  (psl; 

•Failure  In  Dow  #17  Coating 
••Failure  In  Adhesive 


.495 

.501 

.498 

.511 

.510 

.512 

.514 

.517 


.479 

.488 

.474 

.484 

.472 

.500 

.474 

.482 

.489 


.454 

.487 

.502 

.489 

.489 

.510 

•513 

.518 


1077 

1107 

949 

1151 

958 

984 

1042 

963 

1243 

1045 

1265 

1540 

1355 

1125 

1278 

559 

1365 

1178 

953 

1327 

1195 


Material  Bonded: 

Type  Material _ 

Adhesive 
Roll  "^7 

Lot  10 - 


10** 

lO*^ 

10** 

10** 

p*** 

10** 


No  data 
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TABLli  NO.  IV  -  Continued 


Specimen  No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Average 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Average 


Bond 
Area 
2 


Aged  96 
hrs.  at 
R.T.  prlo: 
to  bondin' 

-67 

-67 

-67 

-67 

-67 

-67 

-67 

-67 

-67 

-67 


R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 

R.T. 


13301 


Bonding  Condltlonaj- 
Temp.  (Op)  ^50 


.504 

.522 

.565 

.518 

.529 

.511 

.519 

.513 

.518 

.524 


.515 

.511 

.514 

.589 

.514 

.513 

.516 

.515 

.510 

.506 


Temp.  (Op) _ 

Time  (Hrs) 
Presstire 


*Pallure  In  Dow  #17  Coating 
♦♦Failure  in  Adhesive 


Load  to  Failure  % 

I  Cohesive 

Founds  PSI  Failure 


Material  Bonded: 

Type  Material _ 

Adhesive  aP-31 
Roll  37 

Lot  l9 


UTILITY  RtrOIIT  SHSCT 


0«|ivtnM«t  A 
PWP  I073>l-M 


C  0  U  V  A  1  R 

REKIItT  NO. 

A  DIVISION  or  OINIIAl  DYNAMICS  CMNMATtON 

(PORT  WORTH) 

TABLli  NO.  IV-Contlnued 


Specimen  No. 


•dy 

30 

Average 


Load 

to  Failure 

1 

Cohesive 

Povinds 

PSI 

Failure 

Bonding  Conditions! 

Time  (Mrs)  i _ 

Pressure  (psi)  Tr,n 

♦Failure  in  Dow  //17  Coatin(5 
♦♦Failure  in  Adhesive 


Material  Bonded: 

Type  Material _ 

Adhesive  af-^i 

Roll _ 3Z- 

Lot  IQ 


c  0  u  V  ^  \  n 

A  DIVISION  or  OfNflAl  DYNAMICS  COWOSATION 
(PORT  WORTH) 


TABLli  NO.  V 

EFFECT  ON  LAP  SHEAR  STRENGTH  OP  AGING  STANDARD  DOW  //I7  TREATED 
MAGNESIUM-THORIUM  ALLOY  AT  ROOM  TEMPERATURE  PRIOR  TO  PRIMING  WITH 
EC  -1459  and  BONDING  V/ITH  AF-31  ADHESIVE 


Specimen  No. 

Teat 

Temp. 

Op 

Bond 

Area 

In2 

Load  t 

Pounds 

0  Failure 

PSI 

% 

Cohesive 

Failure 

Qlueline 

rhlcknesB 

Mils 

Piiagf aiiTO 

• 

t  R.T. 

prior  to 

bonding 

1 

-67 

.504 

490 

970 

0^ 

No  data 

2 

-67 

.516 

505 

980 

0* 

3 

-67 

.500 

380 

760 

0* 

4 

-67 

.519 

430 

830 

0* 

5 

-67 

.498 

430 

865 

0* 

6 

“67 

.502 

400  ' 

795 

0^ 

7 

-67 

.493 

455 

925 

0* 

8 

-67 

.485 

410 

8^5 

0* 

9 

-67 

.508 

415 

815 

0^ 

Average 

865 

10 

R.T. 

.487 

775 

1591 

0^ 

11 

R.T. 

.485 

680 

1402 

0^ 

12 

R.T. 

.475 

640 

1347 

0^ 

13 

R.T. 

.476 

650 

1366 

0» 

l4 

R.T. 

.470 

700 

1489 

0^ 

15 

R.T. 

685 

1439 

0^ 

16 

R.T. 

.484 

675 

1395 

0* 

R.T. 

.471 

725 

1539 

0^ 

18 

R.T. 

.470 

640 

1362 

0* 

19 

R.T. 

.473 

755 

1596 

0^ 

Average 

1453 

20 

260 

.492 

750 

1524 

0*** 

21 

260 

.499 

695 

1393 

0*** 

22 

260 

.501 

750 

1497 

0*** 

23 

260 

.500 

710 

1420 

0*** 

24 

260 

.509 

770 

1513 

0*** 

260 

.519 

765 

1474 

Q*** 

26 

260 

.506 

620 

1225 

o**^ 

27 

260 

.524 

740 

1412 

0*** 

Bonding  Cone 

lltlonsi 

Material 

Bonded:  I 

Temp.  (OpJ 

'?r;n 

Type  Materi.al  ! 

Time  (Hra 

■  1 

Adhesive 

PresBure  1 

pal )  1  cin 

Roll 

5{ 

'  ' 

Lot 

iy 

♦Failure 

in  Dow  //17  Coating 

♦♦♦Failure 

between  Adhesive  and  Dow#17  Coating 

UTIUrr  REfORT  SHHT 

d  ^  9 


PA6L. 


22 


wroRT  no..-^,Q|^2000  _  _ 

MODE!  ,  _ _  _ 

DATS  ■  3  September  1958 


D«sartPi*nf  A 

Fwr*  Mn-.|.S4 


C  0  V  A  I  R 


A  OlVIAION  or  OfNtRAl  DYNAMICS  COHMIATION 

(rORT  WORTH) 


TABLE  NO. 

7-Contlnued 

Test 

Bond 

Load  to  Failure 

Olueline 

Specimen  No. 

Temp. 

Area 

Cohesive 

thickness 

Op 

In2 

Pounds 

PSI 

Failure 

Mils 

28 

260 

.493 

710 

1440 

0*** 

29 

260 

.497 

635 

1298 

Average 

I4l8 

Aged  48  hr 

a.T.  prior 

to  bonding 

1 

-67 

.497 

415 

835 

0* 

No  data 

2 

-67 

.484 

515 

1065 

0* 

3 

-67 

.496 

400 

805 

0* 

4 

-67 

.477 

460 

965 

0* 

5 

-67 

.503 

450 

895 

0* 

6 

-67 

.505 

435 

860 

0* 

7 

-67 

.496 

365 

735 

0* 

8 

-67 

.498 

360 

725 

0* 

9 

-67 

.516 

460 

890 

0* 

10 

-67 

.498 

465 

935 

0* 

Average 

871 

11 

R.T. 

.464 

696 

1500 

0* 

12 

R.T. 

.476 

717 

1506 

0* 

13 

R.T. 

.469 

672 

1433 

0* 

14 

R.T. 

.464 

720 

1552 

0* 

15 

R.T. 

.481* 

692 

1439 

0* 

16 

R.T. 

.464 

680 

1466 

0* 

17 

R.T. 

.477 

700 

1468 

0^ 

18 

R.T. 

.473 

650 

1374 

0^ 

19 

R.T. 

.472 

732 

1551 

0^ 

20 

R.T. 

.468 

660 

1410 

0* 

Average 

• 

1470 

Bonding  Conditions: 

Material  Bonded: 

Temp.  (°P)  350 

Type  Material 

Time  (Hrs)  -t 

Adhesive 

AT' -=31  ^ 

Pressure  ip'sl)  150 

Roll  ■ 

-  -  87  _ 

Lot 

10 

•Failure  In  Dow  #17  Coating 

••Failure 

in  Adhesive 

• 

■■  1 1 1 1  mil  1 

hetwr>.>n  w  P'7  coating  and.  Adhesive _ 

UTILITY  RtrORT  SHEET 


Dapartraanf  S 
FWF  I072-.I-54 


C  0  U  V  A  I  R 

A  DIVISION  or  OINHAl  DYNAMICS  COINMATION 

(rORT  WORTH) 


PA9I _ 2. 

RirORT  NO. 
MODH _ 

DATt-3.fi 


TABLli  NO.  V-  Continued 


Specimen  No, 


22 

23 

24 

25 

26 

27 

28 

29 

30 

Average 


Bond 

Area 

In2 


.503 

.496 

.496 

.500 

.490 

.513 

.477 

.491 

.498 

.471 


Load  to  Failure 


Aged  96  hr '..at 
R.T.  piior  to 
bonding 
-67  .4 


.498 

.487 

.509 

.504 

.500 

.500 

.502 

,496 

.490 

.509 


.508 

.515 

.522 

.514 

.516 

.514 

.514 

.516 

.505 

.504 


Pounds 


203 

1482 

1139 

1400 

1551 

1550 

1593 

1497 

1315 

1550 

1428 


9  -67 

10  -67 

Average 

11  R.T. 

12  R.T. 

13  R.T. 

14  R.T. 

15  R.T. 

10  R.T. 

17  R.T. 

18  R.T. 

19  R.T. 

20  R.T. 


Bon(i^ln^  Conditions: 

Temp.  (Op)  350 _ 

Time  (Hra)  i _ 

Pressure  (psl)  igp 

^Failure  In  Dow  //17  Coating 

♦♦Failure  In  Adhesive  ♦**  Failure  between 


Cohesive 

Failure 


5 
5 
5 
5 
5 
5 
0 

5** 

0*** 

0*** 


No  data 


955 

1025 

785 

675 

720 

900 

675 

735 

825 

855 

815 

1390 

1697 

1609 

I4l6 

1291 

1595 

1872 

1430 

1691 

1556 


rf^bei’lal  landed; 

Type  Material _ 

Adhesive  AF-31 

Roll _ II _ 

Lot  19 


Dow  #17  Coating  and  Adhesive 


UTILITY  RirORT  SH|IT 


l>Wf>  1072.1-54 


C  0  V  A  I  R 

A  DIVISION  or  OINIRAl  DYNAMICS  COirOSATION 

(rORT  WORTH) 


TABLE  NO. 


Specimen  No. 

Test 

Temp. 

Op 

Bond 

Area 

In2 

Load 

Pounds 

21 

260 

.501 

880 

22 

260 

.500 

760 

23 

260 

875 

24 

260 

.502 

830 

25 

260 

.500 

895 

26 

260 

.508 

855 

27 

260 

.511 

840 

28 

260 

.509 

745 

29 

260 

.506 

825 

30 

260 

.509 

735 

Average 

• 

Bonding  Conditions: 
Temp.  (Qp)  350 

Time  (Hrs)  ^ 
Pressure  vpsl)  iso 


UTIIITY  HSrOIIT  SHIET 


Material  Bonded: 

Type  Material _ 

Adhesive  AP»31 
Roll 

Lot  19 


0*raifin«iil  6 
FWP  1073-1-54 


CO  W  V  A  I  R 

A  OIVISION  or  OINCIAl  DYNAMICS  COtKMATION 
(PORT  WORTH) 


TABLE  NO.  VI 

EFFECT  ON  LAP  SHEAR  STRENGTH  OP  EC-1459  PRIMED  -  STANDARD  DOW  //I7 
TREATED  MAG^rESITJM-THORIUM  ALLOY  WHICH  HAS  BEEN  AGED  AT  500®?  FOR 
TEN  HOURS  PRIOR  TO  BONDING  WITH  AF-31  AHDESIVE 


Test 

Bond 

Load  to  Failure 

Glue  line 

Specimen  No. 

Temp. 

Area 

Cohesive 

thickness 

Op 

In2 

Founds 

PSI 

Failure 

Mils 

Specimen  not 

primed. 

1 

R.T. 

.548 

810 

1478 

0^ 

No  data 

2 

R.T. 

.538 

770 

1431 

0* 

3 

R.T. 

.564 

800 

I4l8 

0* 

4 

R.T. 

.563 

735 

1405 

0* 

5 

R.T. 

.517 

755 

1460 

0* 

Average 

1438 

6 

260 

.498 

630 

1265 

30*^ 

7 

260 

.497 

690 

1388 

30** 

8 

260 

.505 

690 

1366 

30^* 

9 

260 

.492 

690 

1402 

30** 

10 

260 

.497 

680 

1368 

30^* 

Average 

1358 

Specimens  pr 

med 

1 

R.T. 

.506 

990 

1955 

0^ 

No  data 

2 

R.T. 

.509 

1050 

2065 

0^ 

3 

R.T. 

.505 

1000 

1980 

0* 

4 

R.T. 

.506 

1025 

2025 

0* 

5 

R.T. 

.505 

940 

i960 

0^ 

Average 

1997 

6 

260 

.501 

LO25 

2046 

30*^ 

T 

260 

.500 

960 

1Q20 

30*^ 

8 

260 

.506 

960 

1897 

9 

260 

.508 

935 

1841 

30*^ 

10 

260 

.508 

910 

1791 

30^^ 

Average 

• 

f 

1899 

1  BondlnfC  Conditions! 

• 

Material 

Bonded:  I 

Temp.  (Op) 

350 

Type  Material 

Time  (Hrs)' 

- - 

■ 

Adhesive 

AP^3] _ 

1  Pressure  (Bsl)  150 

' 

Roll 

37 . ^ _ 

Lot 

IQ 

♦Failure  in  Dow  #17  Coating 

♦♦Failure  In  Adhesive 

PARE. 


26 


mroRT  NO. 

MODE! _ 

OATI _ 


m-Mca — 

-raB - 

3  Sepi:ig5tf" 


UTILITY  RiTOST  SH|fT 


DtRtrTwwwl  t 
FWP  I073-I-S4 


C  0  EJ  V  A  I  R 

A  DIVISION  OF  OINtSAl  DYNAMICS  COSFOtATION 

(rORT  WORTH) 


ISDQIT 

yfrf  3 . siptemSiF1958 


TABLbl  NO.  VII 

EFFECT  ON  LAP  SHEAR  STRENGTH  OF  AGING  EC-1A59  PRIMED  -  STANDARD  DOW  #17  TREATED 
MAGNESIUM-THORIUM  ALLOY  AT  ROOM  TEMPERATURE  PRIOR  TO  BONDING  WITH  AP-31  ADHESIVE 

Test 

Bond 

Load  to  Pallure 

Qluellne 

Specimen  No. 

Temp. 

Area 

Cohesive 

rhickness 

Op 

In2 

Founds 

PSI 

Pallure 

Mils 

Aged  6  hours  at 

room  tempera 

.ure  prior  t 

>  bonding 

1 

-67 

..U7U 

.390 

823 

0^ 

No  data 

2 

-67 

.m 

.365 

772 

0* 

3 

-67 

.U7B 

.450 

941 

0* 

k 

-67 

.U77 

.420 

881 

0» 

5 

-67 

.A78 

.340 

711 

0« 

6 

-67 

.A82 

.520 

1079 

0« 

7 

-67 

.507 

.525 

1078 

0* 

8 

-67 

.487 

.505 

1037 

0^^ 

9 

-67 

.490 

.555 

1133 

0* 

10 

-67 

.483 

.520 

1077 

0*^ 

Average 

953 

11 

260 

.346 

.435 

1257 

10*ht 

12 

260 

.348 

.535 

1537 

5'IHT 

13 

260 

.345 

.545 

1580 

OTHf* 

1^* 

260 

.346 

.520 

1503 

15 

260 

.344 

.540 

1570 

OlHHt 

16 

260 

.510 

.440 

863 

QIMHT 

17 

260 

.507 

.410 

809 

OJHHI 

18 

260 

.498 

.575 

1155 

19 

260 

.493 

.495 

1004 

20 

260 

.481 

.550 

1143 

lOlHf 

Average 

1242 

Bonding  Conditions: 

Material  Bonded: 

Temp.  (Op) 

350 

Type  Material 

Time  (Hrs)” 

1 

Adhesive 

AF-31 

1  Pressure  ipslj  ic;n 

Roll 

37 

^Failure  in  Dow  #17  Coating 

Lot 

IQ _ 

♦^Failure  in  Adhesive 

<«»*Failure  between  Dow  #17  Coating  and  Adhesive 

UTILITY  RIFORT  SHICT 


D«p«rlm«nl  ( 
FWD  I072.I-S4 


C  0  V  A  I  R 

A  DIVISION  Of  OINflAl  DYNAMICS  COIIfOIIATION 

(PORT  WORTH) 


rr 

RirORT  NO. 
MODtl _ 


TABLE  NO.  VII  (Cont'd) 


Specimen  No. 

Teat 

Temp. 

Op 

Aged  72  hours  at 

room  temper 

1 

-67 

2 

-67 

3 

-67 

4 

-67 

5 

-67 

6 

-67 

7 

-67 

8 

-67 

9 

-67 

10 

Average 

-67 

11 

260 

12 

260 

13 

260 

14 

260 

15 

260 

16 

260 

17 

260 

18 

260 

19 

260 

20 

A'verage 

260 

Bonding  Conditional 

Temp.  (°P)  350 _ 

Time  (Hrs)  1 _ 

Pressure  (psl)  150 
■•♦Failure  in  Dow  #17  Coating 
■•♦^Failure  in  Adhesi've 

**^>Failure  between  Dow  #17  Coating  and  Adhesive 


Load  t 

Pounds 

c  Pallure 

PSI 

5^ 

Cohesive 

Failure 

to  bonding 

440 

684 

0» 

460 

709 

0* 

445 

705 

o» 

465 

737 

()<♦ 

460 

742 

o^^ 

390 

718 

o^» 

385 

726 

0* 

410 

788 

o» 

475 

933 

0* 

460 

933 

0* 

768 

540 

823 

OThht 

560 

858 

QrHHT 

645 

992 

5-IHT 

585 

900 

io»» 

655 

1022 

15** 

700 

1280 

10<Ht 

815 

1501 

4CHHT 

820 

1527 

30THT 

765 

1441 

30^H♦ 

745 

1435 

50<HT 

• 

1178 

• 

Material  Bonded: 

Type  Material 
Adhesive  af-^ 

Roll _ V7 

Lot  10 


UTILin  SIfORT  SHIRT 


OcMHxMni  S 
FWP  1073-1-54 


C  0  »  V  A  I  R 

A  DIVISION  or  OINflAl  DVNAMICS  COIMtATION 
(PORT  WORTH) 


Specimen  No. 

Test 

Temp. 

Op 

Bond 

Area 

In2 

Aged  144  hours  ; 

t  room  temp'. 

rature  prior 

1 

-67 

.488 

2 

-67 

.488 

3 

-67 

.488 

U 

-67 

.491 

5 

-67 

.485 

6 

-67 

.486 

7 

-67 

.491 

8 

-67 

.493 

9 

-67 

.491 

10 

-67 

.500 

Average 

11 

260 

.477 

12 

260 

.498 

13 

260 

..507 

14 

260 

.512 

15 

260 

.514 

16 

260 

..523 

17 

260 

.518 

18 

260 

.511 

19 

260 

.496 

20 

260 

.495 

Average 

• 

Bonding  Conditions: 
.Temp,  (®P)  350 

Time  (Hra)  l 
Pressure  (psl)_  130 

■••■Failure  in  Dow  #17  Coating 
■•^'^Failure  in  Adhesive 


wpow  MO  FQT~2000 

UODtL  B"58 _ ^ 

BATt  3  September  1^ 


TABLli  NO. 

VII  (Cont’d) 

• 

Load  to  Failure 

% 

Oluellne 

Cohesive 

rhlckness 

Pounds 

PSI 

Failure 

Mils 

to  bonding 

475 

973 

0^^ 

No  data 

505 

966 

0* 

475 

973 

0^* 

490 

998 

0* 

445 

918 

0* 

420 

864 

0^» 

615 

1253 

0* 

605 

1227 

0« 

655 

1334 

0* 

610 

1220 

1073 

450 

945 

2CHHt 

520 

1045 

lO^Hf 

515 

1015 

20^»« 

500 

975 

665 

1295 

10** 

800 

1530 

20** 

845 

1630 

15iH» 

735 

1440 

30** 

650 

1310 

30** 

730 

1475 

30** 

1266 

Material  Bonded: 

Type  Material 

Adhesive 

AF-31 

Roll  ■ 

37 

Lot 

19 

UflllTY  KPOUT  5HSET 


FW  t072-S-54 


C  0  U  V  A  I  R 

A  DIVISION  or  OINIIAl  DYNAMICS  COlirOIIATION 

(rORT  WORTH) 


rA6E- 


30. 


REfORT  NO.  FgT-2QQQ 

MOOEL_____E=5fi _ 

PATE.  3  September  1958 


EFFECT  ON  LAP  SHEAR  STRENGTH  OF  SPOT 
THORIUM  ALLOY  PRIOR  TO  PRIMING  WITH 

- r - 

TABLE  NO.  VIII 

CLEANING  STANDARD  DOW  #17  TREATED  MAGNESIUM- 
EC-1459  AND  BONDING  WITH  AF-31  ADHESIVE 

Test 

Bond 

Load  to  Failure 

Qluellne 

Specimen  No. 

Temp. 

Area 

Cohesive 

nilckness 

Op 

In2 

Founds 

PSI 

Failure 

Mils 

MEK  Solvent  wip* 

■n 

1 

-67 

315 

667 

0* 

No  data 

2 

-67 

300 

633 

3 

-67 

.476 

340 

714 

A 

-67 

.476 

360 

756 

0* 

5 

-67 

.471 

410 

870 

0* 

Average 

728 

6 

260 

.479 

745 

1555 

03HI 

7 

260 

.473 

660 

1395 

8 

260 

.479 

715 

1493 

CHt* 

9 

260 

.477 

750 

1572 

0** 

10 

260 

,h75 

655 

1378 

OIHI 

Average 

1479 

MEK  Solvent  vripf 

and  vapor  d 

3grease 

1 

-67 

.494 

460 

930 

O^f 

No  data 

n 

«. 

-67 

.494 

470 

950 

0^» 

3 

-67 

.489 

365 

745 

0» 

h 

-67 

.494 

420 

850 

0* 

5 

-67 

.488 

485 

995 

0* 

Ave  rage 

894 

• 

6 

260 

.494 

730 

1478 

CHHi 

7 

260 

.499 

815 

1633 

8 

260 

.493 

735 

1491 

9 

260 

.492 

785 

1596 

OIHI 

10 

260 

.492 

735 

1535 

OK-rr 

Average 

• 

1547 

1  Bonding  Conditions s 

Material  Bonded: 

Temp.  (Op) 

350 

Type  Material 

Time  (Hrs) 

1 

Adhesive 

AF-31 

1  Pressure  Ipsi)  150 

Roll 

37 

Lot 

1  Q 

^Failure  in  Dow  #17  Coating 

<HfFailure  between  Dow  #1?  Coating  and  Adhesive 

UTILITY  HerOST  SH«T 


DcpartKMKl  t 
rWP  1072-R-S4 


C  0  V  A  I  R  :z.^?i!i!-aaw  - 

A  DIVISION  Of  OSNERAL  DYNAMICS  COtKMATION  MOOIL___jHa5fl - - 

(PORT  WORTH)  ^  0ATt.„3  .SflpteinbRr  195o 


TABLE  NO.  IX 

EFFECT  ON  LAP  SHEAR  STRENGTH  OF  VARIATIONS  IN  END-POINT  VOLTAGE  OF  DOW  #17  TREATED 
MAGNESIUM-THOHIL'M  ALLOY  PRIMED  WITH  EC-1459  AND  BONDED  WITH  AF-31  ADHESIVE 

Test 

Bond 

Load  to  Failure 

Clue  line 

Specimen  No. 

Temp. 

Area 

Cohesive 

Phlokness 

Op 

In2 

Pounds 

PSI 

Failure 

Mils 

50-55  Volt  End-I 

oint 

■■■ 

1 

-67 

.487 

545 

0* 

No  data 

2 

-67 

.483 

755 

0 

3 

-67 

.464 

595 

0 

U 

-67 

.509 

550  , 

1081 

0 

5 

-67 

.472 

535 

1133 

0 

6 

-67 

.474 

580 

1224 

0 

7 

-67 

..483 

650 

1404 

0 

8 

-67 

.463 

695 

1401 

0 

9 

-67 

.471 

660 

1444 

0 

10 

-67 

.466 

680 

1459 

0 

Ave  rage 

1321  . 

11 

R.T. 

.498 

1555 

3122 

5 

12 

R.T. 

.506 

1380 

2727 

5 

13 

R.T, 

.478 

1290 

2699 

0 

14 

R.T. 

.476 

1305 

2742 

0 

15 

R.T. 

.469 

1140 

2431 

0 

16 

R.T. 

.473 

1300 

2748 

0 

17 

R.T. 

.471 

1095 

2325 

0 

18 

R.T. 

.473 

1165 

2463 

0 

19 

R.T. 

.476 

1355 

2847 

0 

20 

RjT. 

.472 

1255 

2659 

0 

Average 

2676 

21 

260 

.471 

855 

1815 

90 

22 

260 

.471 

790 

1677 

90 

23 

260 

.496 

910 

1835 

90 

24 

260 

.472 

965 

2044 

90 

25 

260 

.465 

850 

1828 

90 

26 

260 

.519 

695 

1339 

90 

27 

260 

.481 

790 

1642 

90 

28 

260 

.468 

625 

1335 

90 

29 

260 

.475 

670 

1411 

90 

30 

260 

.464 

850 

1832 

90 

Average 

1676 

1  Bonding  Conditions: 

Material  Bonded: 

Temp.  (Op) 

350 

Type  Material 

Time  (Hrs) 

_ 1 _ 

Adhesive 

AF-31 

1  Pressure  (psi;  iso 

Roll  ■ 

37  _ 

*When  lower  voltages  were  applied,  there  was  no 

Lot 

_ 12 _ 

failure  in  the  Dow  #17  Coating 

UtlLirr  fIfOST  SH|IT 


DapwMwrt  S 
PWP  1072^-54 


1 


C  0  Ej  V  A  I  R 

A  DIVISION  or  OINIRAl  DYNAMICS  COIK)IATION 

(rORT  WORTH) 


SA«L 


32 


REPORT  NO  JRflT,r2QQ0. . 

MOPEi _ B«58 _ _ 

DATE _ 3  September  19^ 


TABLE  NO. 

IX  (Cont'd) 

Test 

Bond 

Load  to  Failure 

Glue  line 

Specimen  No, 

Temp. 

Area 

Cohesive 

Phlckness 

Op 

In2 

Pounds 

PSI 

Failure 

Mils 

1  60-65  Volt  End 

-I 

oint 

1 

-67 

.495 

610 

1232 

0 

No  data 

2 

-67 

.492 

505 

1026 

0 

3 

-67 

.501 

625 

1248 

0 

A 

-67 

,482 

615 

1U2 

0 

5 

-67 

.491 

485 

988 

0 

6 

-67 

.494 

615 

1245 

0 

7 

-67 

.476 

695 

1460 

0 

8 

-67 

.494 

515 

1123 

0 

9 

-67 

.472 

820 

1737 

0 

10 

-67 

.473 

840 

1176 

0 

Average 

1328 

11 

R.T. 

.477 

1280 

2683 

0 

12 

R.T. 

.474 

1380 

2911 

0 

13 

R.T. 

.483 

1200 

2484 

0 

lA 

R.T. 

.491 

1165 

2373 

0 

15 

R.T. 

.482 

1180 

2448 

0 

16 

R.T. 

.488 

1270 

2602 

0 

17 

R.T. 

.491 

1350 

2749 

0 

18 

R.T. 

.408 

1385 

2897 

0 

19 

R.T. 

.497 

1290 

2596 

0 

20 

R.T. 

.491 

1235 

2515 

0 

Average 

2622 

21 

260 

.479 

930 

1940 

40 

22 

260 

.480 

900 

1875 

50 

23 

260 

.478 

805 

1685 

50 

24 

260 

.515 

830 

1610 

40 

25 

260 

.504 

850  * 

1685 

50 

26 

260 

.494 

885 

1790 

50 

27 

260 

.481 

850 

1765 

60 

28 

260 

.496 

810 

1635 

10 

29 

260 

.492 

865 

1760 

15 

30 

260 

.492 

975 

1980 

20 

Average 

1773 

1  Bonding  Conditions: 

Material  Bonded: 

Temp.  (°P 

1  356 

Type  Material 

Time  (Hrs 

1  ^ 

Adhesive 

AF-31 . 

Pressure  i 

pslj  150 

Roll  ■ 

37 

Lot 

_ 

UTILITY  RETOIT  SHEET 


DapwlKMnf  A 
PWP  1072-1-54 


C  0  El  V  A  I  R 

A  DIVISION  or  OINfRAl  DYNAMICS  COirORATION 
(PORT  WORTH) 


PA«I _ I 

REPORT  NO. 
MODEL—— 
OATE-Oe 


TABLE  NO.  IX  (Cont'd) 


Specimen  No. 


80-85  Volt  End- 
1 
2 
3 
k 

5 

6 

7 

Average 

8 
9 

10 

11 

12 

13 

Ik 

15 

16 

Average 

17 

18 

19 

20 
21 
22 

23 

24 

25 

Average 


'oint 

-67 

-67 

-67 

-67 

-67 

-67 

-67 


Bonding  Conditions: 

Temp.  (Op) _ 350 

Time  (Hrs)  l 

Pressure  (ps'i)  15^ 

♦Failure  In  Dow  #17  Coating 


)nd 

*ea 

i2 

Load  t 

Pounds 

0  Failure 

PSI 

!*! 

Cohesive 

Failure 

490 

365 

745 

0* 

491 

270 

550 

o^ 

496 

335 

675 

0^^ 

495 

375 

758 

0» 

494 

340 

688 

o^*- 

516 

345 

669 

0» 

531 

375 

706 

c» 

684 

514 

650 

1265 

0* 

495 

440 

890 

()♦ 

492 

280 

570 

0* 

490 

490 

1000 

0* 

512 

685 

1340 

0« 

500 

505 

1010 

0« 

496 

430 

865 

0» 

495 

455 

920 

0* 

512 

470 

920 

()♦ 

976 

0* 

512 

450 

880 

10* 

499 

530 

1060 

5* 

505 

500 

990 

5* 

508 

495 

975 

()♦ 

505 

540 

1070 

0» 

509 

635 

1245 

0» 

514 

670 

1305 

0* 

500 

450 

900 

()♦ 

495 

400 

810 

0* 

1026 

Material  Bonded: 

Type  Material _ 

Adhesive  af-31 

Roll  37 

Lot  To 


No  data 


UTILITY  RtrORT  SHEET 


OotrTmant  I 
PWP  1073-I-S4 


C  0  U  V  A  I  R 

.  DIVISION  Of  OEN»AL  DYNAMICS  COIfORATION 

(rORT  WORTH) 


TABLli  NO.  X 

EFFECT  ON  UP  SHEAR  STRENGTH  OF  AGING  "LIGHT"  (60-65  Volts  End-Point)  DOW  ^7 
TREATED  MAGNSSIWI-THORIUt^  ALLOY  -  BONDED  WITH  AF-31  ADHESIVE  (NO  PRIME)  AT 
TEST  Tti1PP:RATUliE  FOR  100  HOURS  PRIOR  TO  TESTING 


Test 

Bond  * 

Load  to  Failure 

Qluellne 

Specimen  No. 

Temp. 

Area 

Cohesive 

Dhlckness 

Op 

In2 

Pounds 

PSI 

Failure 

Mils 

1 

260 

.518 

925 

1785 

0 

No  data 

2 

260 

.518 

1080 

2085 

0 

3 

260 

.521 

870 

1670 

0 

k 

260 

.518 

885 

1710 

0 

5 

260 

.523 

955 

1825 

0 

6 

260 

.508 

990 

1950 

0 

7 

260 

.507 

915 

1805 

0 

8 

260 

.513 

975 

1900 

0 

9 

260 

.518 

1105 

2135 

0 

10 

260 

.516 

1085 

2100 

0 

Average 

1896 

11 

350 

.525 

1810 

1543 

0 

12 

350 

.574 

1010 

1760 

0 

13 

350 

.527* 

825 

1560 

0 

lU 

350 

.541 

1005 

1858 

0 

15 

350 

.585 

1050 

1795 

0 

16 

350 

.551 

1060 

1924 

0 

17 

350 

.518 

920 

1776 

0 

18 

350 

.522 

960 

1839 

0 

19 

350 

.563 

1105 

1963 

0 

20 

350 

.526 

840 

1597 

0 

Average 

1762 

Bonding  Conditions: 

Material  Bonded: 

Temp.  (Op) 

350 

Type  Material 

Time  (Hrs) 

1 

Adhesive 

AF-31 

1  Pressure  {psll  150 

Roll 

37 

• 

Lot _ 

_ 12 _ 

UTILITY  EEKTRT  SHEET  D*partm«il  6 

PWP  1072-1-54 


M6E. 


REPORT  NO. 
MODEL 
DATE-- 


FGT-2005 
B-58 

3  Septembtr  1958 


C  0  V  A  I  R 

A  DIVISION  Of  OENERAl  DYNAMICS  CORPOIATION 

(FORT  WORTH) 


FAei. 


35 


REPORT  NO _ rgIr2QQ0 

MODEL  B-58 


DATE.-3  SeptembarJiasS 


TABLli  NO.  XI 

EFFECT  ON  LAP  SHEAR  STRENGTH  OF  AGING  "LIGHT"  (60-65  Volts  End-Point)  DOW  ^17 
TREATED  MAGMESIUM-THORI UN  ALLOY  -  PRIMED  WITH  EC-1459  AND  BONDED  'WITH  AF-31 
ADHESIVE  -  AT  TEST  TEt^PERATURE  FOR  100  HOURS  PRIOR  TO  TESTING 


Specimen  No, 

Test 

Temp. 

Op 

Bond 

Area 

In2 

Load  t 

Pounds 

0  Failure 

PSI 

Cohesive 

Failure 

Glue line 
nhlckness 
Mils 

1 

260 

.505 

1060 

2099 

0 

No  data 

2 

260 

.48/* 

1120 

2314 

0 

3 

260 

.489 

1215 

2485 

0 

4 

260 

.520 

1055 

2029 

0 

5 

260 

.513 

975 

1901 

0 

6 

260 

.504 

1115 

2212 

0 

7 

260 

.507 

1075 

2120 

0 

8 

260 

.509 

915 

1793 

0 

9 

260 

.495 

1080 

2182 

0 

10 

260 

.501 

1055 

2106 

0 

Average 

2125 

• 

11 

350 

.518 

835 

1612 

10 

12  .. 

350 

.513 

840 

1637 

10 

13 

350 

.485 

1035 

2134 

10 

14 

350 

.506 

720 

1423 

10 

15 

350 

.498 

740 

I486 

10 

16 

350 

.512 

860 

1680 

10 

17 

350 

.498 

945 

1898 

10 

18 

350 

.506 

930 

1838 

10 

19 

350 

.492 

940 

1911 

10 

20 

350 

.518 

925 

1786 

10 

Average 

* 

• 

1741 

1  Bonding  Conditions: 

Material  Bonded: 

Temp.  (Op) 

350 

Type  Material  I 

Time  (Hrs) 

_ ^ _ L. 

Adhesive 

AF-31 

1  Pressure  (psl)  150 

Roll  ■ 

37 

Lot 

_ 12 _ 

UTILITY  «IK)«T  SHiei  D.p«r*n«,»  A 

FWP  T072-8-54 


C  0  H  V  A  I  R 

A  DIVISION  or  OfNCRAl  DYNAMICS  COHrOSATION 
(PORT  WORTH) 


PA«E _ ± 

REPOKT  NO. 

MODEI _ - 

DATE _ £ 


■  ■  - 

aeptember 


TABLli  NO.  XII 

EFFECT  ON  LAP  GHEAR  GTRENGTH  OF  ENVIRONMENTAL  AGING  "LIGHT"  DOW  (60-65  Volta 
End-Point)  TREATED  MAGNESIUM-THORIUM  ALLOY  -  PRIMED  WITH  EC-1459  AND  BONDED 
WITH  AF-31  ADHESIVE 


Specimen  No, 


Load  to  Failure 


Pounds 


Seven  day  exposure  to  Type  HI  Fuel  at  r  )om  temperati  re 

1  R.T.  .544  1340 

2  R.T.  .^69  1375 

3  R.T. 

4  R.T. 

5  R.T. 

6  R.T. 

(3 
9 

10 

Average 

Control  1 
Control  2 
Control  3 
Control  4 
Control  kvsra.ge 


% 

Cohesive 

Failure 


No  data 


Bonding  Conditions: 
Temp.  (°P)  350 

Time  (Hrs)  ^ 

Pressure  (psl) 


Material  Bonded: 

Type  Material _ 

Adhesive  af-3 

Roll _ 

Lot  23 


uTitirr  wrosT  shest 


Daptrlmanl  A 
FWP  I072-I-S4’ 


C  0  V  A  I  R 

A  DIVISION  or  OCNIRAl  DYNAMICS  CORTOIATiON 
(FORT  WORTH) 


FA6S _ 

REPORT 


PATS  3  September  1QS8 


TABLE  NO.  XII  (Cont'd) 


Specimen  No. 


Load  to  Failure 


Founds 


Cohesive 

Failure 


Bonding  Conditions: 

Temp .  ( °P ) _ 350 

Time  (Hrs)__^^____j__ 
Pressure  (psl) 


Seven  day  expod 
1 

ure  to  MIL-C 

R.T. 

-5606  Hydrau 
.541 

Lie  Fluid  at 

960 

room  temp. 
1775 

0 

No  4ata 

2 

H.T. 

.551 

950 

1725 

0 

3 

R.T. 

.570 

1040 

1825 

0 

It 

A 

R.T. 

.530 

1120 

2115 

0 

II  1 

5 

R.T. 

.515 

1130 

2195 

0 

11 

6 

R.T. 

.559 

1415 

2530 

0 

It 

7 

R.T. 

.559 

1475 

2640 

0 

tf 

8 

R.T. 

.597 

1390 

2330 

0 

II 

9 

R.T. 

.581 

1330 

2290 

0 

n 

10 

R.T. 

.550 

1350 

2455 

0 

II 

Average 

2188 

II 

Control  1 

R.T. 

.497 

1290 

2595 

0 

II 

Control  2 

R.T. 

.492 

1235 

2510 

0 

It 

Control  3 

R.T. 

.476 

915 

1920 

0 

II 

Control  U 

R.T. 

.489 

1195 

2440 

0 

n 

Control  Average 

2366 

Material  Bonded: 

Type  Material _ 

Adhesive  AF-31 

Roll _ 

Lot  23 _ 


UTILITY  SEPORT  SHEET 


D*p«rTm«nl  6 
FWP  1072-1-54 


C  0  V  A  I  R 

A  DIVISION  or  OINCIAl  DYNAMICS  COIKMATION 
(FORT  WORTH) 


FAOL. 


38 


REFORT  NO. 
MODEl 


FQgrgOQQ. 


TABLb:  NO. 

XII  (Cont'd) 

Test 

Bond 

Load  to  Failure 

% 

Oluellne 

Specimen  No. 

Temp. 

Area 

Cohesive 

Phickness 

Op 

In2 

Pounds 

PSI 

Failure 

Mils 

Seven  day  expoai 

re  to  JP-4  f 

uel  at  room 

.emp. 

No„data 

1 

R.T. 

.594 

1300 

2325 

0 

n 

2 

R.T. 

.557 

1340 

2405 

0 

n 

3 

R.T. 

.569 

1285 

2260 

0 

tt 

4 

R.T. 

.531 

1260 

2370 

0 

N 

5 

R.T. 

.562 

1100 

1955 

0 

n 

6 

R.T. 

.559 

1310 

2345 

0 

II 

7 

R.T. 

.562 

1180 

2100 

0 

tl 

8 

R.T. 

.534 

12CO 

2245 

0 

It 

9 

R.T. 

.540 

1260 

2335 

0 

II 

10 

R.T. 

.572 

1230 

2150 

0 

It 

Average 

2249 

Control  1 

R.T. 

.490 

1200 

2650 

0 

Control  2 

R.T. 

.463 

1240 

2680 

0 

Control  3 

R.T. 

.499 

1000 

2005 

0 

Control  4 

R.T. 

.482 

1350 

2800 

0 

Control  Average 

2534 

Seven  day  expo si 

re  to  MII.-F- 

5566  Anti-ic 

.ng  Fluid  at 

room  temper. 

ture 

1 

R.T. 

.534 

1235 

2310 

0 

II 

2 

R.T. 

.522 

1215 

2325 

0 

II 

3 

R.T. 

.540 

1145 

2120 

0 

n 

4 

R.T. 

.597 

1260 

2110 

0 

It 

5 

R.T. 

.551 

1365 

2475 

0 

n 

Average 

2268 

n 

Control  1 

R.T. 

.482 

1230 

2550 

0 

Control  2 

R.T. 

.496 

1335 

2690 

0 

Control  Average 

2620 

1  Bondlne  Conditions t 

Material 

Bonded: 

Temp.  (°P) 

350 

Type  Material 

Time  (Hr a)" 

1 

Adhesive 

AF.31 

1  Pressure  (psl)  150 

Roll 

Lot 

23 

UTiun  KirosT  smsit 


DtvartmaM  S 

PWP  NI72-I-S4 


C  0  U  V  A  I  R 

A  DIVISION  or  OINIRAl  DYNAMICS  COtKMATION 

(rORT  WORTH) 


rA6E- 


V  39 

RirORT  NO,^  P(jrT?-2000 
MODEL. 

DATE_ 


3  Septeteber  1^58 


• 

TABLli  NO. 

XII  (Cont'd) 

Test 

Bond 

Load  to  Failure 

% 

Oluellne 

Specimen  No. 

Temp. 

Area 

Cohesive 

rhlckness 

Op 

In2 

Founds 

PSI 

Failure 

Mils 

Thirty  day  expos 

ire  to  salt 

'.pray  * 

No  data 

1 

R.T. 

.501 

1380 

2754 

0 

2 

H.T. 

.501 

1425 

2844 

0 

3 

R.T. 

..498 

1500 

3012 

0 

h 

R.T. 

.500 

1495 

2990 

0 

fl 

5 

R.T. 

.494 

1540 

3117 

0 

t1 

6 

R.T. 

.497 

1410 

2837 

0 

II 

7 

R.T. 

.502 

1420 

2829 

0 

tl 

8 

R.T. 

.506 

1410 

2787 

0 

If 

9 

R.T. 

.504 

1430 

2837 

0 

II 

10 

R.T. 

.504 

1425 

2827 

0 

tl 

Average 

2883 

Control  1 

R.T. 

.497 

1360 

2736 

II 

Contixil  2 

R.T. 

.492 

1530 

3110 

fl 

Control  3 

R.T. 

.491 

1415 

2882 

fl 

Control  h 

R.T. 

.496 

1420 

2863 

ft 

Control  Average 

2898 

If 

1  Bonding  Conditions t 

Material  Bonded: 

Temp.  (°P) 

_ 350 _ 

Type  Material 

Time  (Hrsr 

_ 1 

Adhesive 

AP-31 

1  pressure  ipsij  150 

Roll  ■ 

Lot 

23 

^Surface  of  alloy  itself  only  slifjht^y  corroded 

UTILITY  RtrOIT  SHtST 


DapwTmtnT  S 
rWF  1072-1-^4 


C  0  V  A  I  R 

A  DIVISION  or  OINtRAl  DVNAAMCS  COtSOIATION 
(PORT  WORTH) 


Thirty  day  exo' 
1 
2 
3 
U 

5 

6 

7 

8 
9 

Average 

Control  1 
Control  2 
Control  3 
Control  4 
Control  Averagi 

Thirty  day  expi 
1 
2 

3 

4 

5 

6 
7 
6 
9 

10 

Average 

Control  1 
Control  2 
Control  3 
Control  4 
Control  Averagi 


Bonding  Conditions t 

Temp.  (Op) _ 350 

Time  (Mrs)  1 

Pressure  (psl)  150 


REPOST  Nfl  PQT~2000 

ijoBti  B-5o  _ 

OATS  3  September  1958 


Load  t( 

Founds 

0  Failure 

PSI 

Cohesive 

Failure 

:i  temp. 

1510 

,  2996 

0 

1460 

2920 

0 

1430 

2866 

0 

1480 

2972 

0 

1415 

2841 

0 

1250 

2567 

0 

1230 

2495 

0 

1195 

2429 

0 

1270 

2571 

2740 

0 

1340 

2729 

0 

1180 

2443 

0 

1440 

2909 

0 

1405 

2885 

2742 

0 

u  temp,  (no  j 

rime ) 

1270 

2608 

0 

1275 

2597 

0 

1300 

2669 

0 

1280 

2612 

0 

1330 

2660 

0 

1220 

2500 

0 

1380 

2845 

0 

1360 

2753 

0 

1320 

2677 

0 

1280 

2602 

2652 

0 

1215 

2485 

1130 

2335 

1365 

2904 

1225 

2521 

2561 

Material  Bonded: 

Type  Material _ 

Adhesive _ ^ 

Roll _ 

Lot  23 


UTILITY  KErOKT  SHEET 


Dapartinant  6 
PWP  I072-I.S4 


NORMAL  TEMPERATURE  FATIGUE  STRENGTH  OF  BONDElf  "LIGHT"  (6O-65  VOLTS  END  POINT) 

MAGNESIUM-THORIUM  LAP  SHEAR  SPECIMENS 


C  0  M  V  A  I  R 

A  DIVISION  or  OCNIRAl  DYNAMICS  COHrOIATION 

(PORT  WORTH) 
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PACE _ _ _ 

REPORT  MO.  FgT-20QO 

MODEL 

DAW  3  September^ 
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UTILITY  lirOST  SHEET 


D«partm«n»  A 
PWP  1073-8-S4 


C  0  V  A  I  R 

A  DIVISION  Of  GENfRAl  DYNAMICS  CORK>IIATION 
(FORT  WORTH) 


FA6L_ 
REFOKT 
MODEL- 
DATE— : 


TABLli  NO.  XIV 

EFFECT  ON  LAP  5iHEAR  STRENGTH  OF  AGING "LlGHf’ (60-65  Volts  End-Point)  DOW  //I? 
TREATED  AT  5OOOF  FOR  100  HOURS  PRIOR  TO  PRIMING  WITH  EC-iy459  AND  BONDING  WITH 
AF~31  ADHESIVE 


Specimen  No. 


1 

2 

3 

Average 

4 

5 

6 

7 

Average 

8 
9 

10 

Average 


Bonding  Conditions: 

Temp .  ( °P ) _ 350 

Time  (Hrs)  1 

Pressure  (psi)  iriQ 


Load  to  Failure 


Pounds 


Cohesive 

Failure 


Material  Bonded; 

Type  Material _ 

Adhesive 
Roll  *^7 

Lot  10 


UTIIITY  IIEfOIT  SHEET 


D*partin«nl  6 

FWP  1072^1-54 


TABLE  NO.  XV 


C  0  V  A  \  ft 

A  DIVISION  or  OiNIIAl  DYNAMICS  COSKMATION 
(FORT  WORTH) 


FA6I _ Is 

REFORT  NO. 
MODEU^ 
DATE _ ^ 


iemer 


EFFECT  ON  LAP  SHEAR  STRENGTH  OF  AGING  ’’HEAVY" (90-95  Volts  End-Point)  DOW  #17 
TREATED  KAGMESIUM-THORIUl'l  ALLOY  -  BONLv-J  rtlTH  AF-31  ADHESIVE  (NO  PRIME)  AT 
TEST  TEMPERATURE  FOR  100  HOURS  PRIOR  TO  TESTING 


Specimen  No. 


Bond  Load  to  Falliire  ^ 

Area  i  Cohesive 

In2  Pounds  PSI  Failure 


Bonding  Conditions: 

'  Temp.  (°P) _ 

Time  (Hrsi 
Pressure  (psl) 


Material  Bonded: 

Type  Material _ 

Adhesive  af-' 

Roll  37 

Lot  IQ 


UTILITY  KPOUT  SHEET 
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